o 39! 000 5 o s dlne
A VAL ylins) [ o2 9 ot 0 lowd

alx) 515k 5o Uil 90 003L & 5 (g3lw Joo
Wb a5 5T gl ,1,5 31 05liias! b

\ - .
Ll w58
o35l o pals VYN 0y b AVNNTY 22dly s b

Yoo .

oS

Oladd ,5 4 o ysls Caws a1y (S5 ST slasls ) 5l solatul L U g (5N )0 Giegh ool o
4 pldl o a8 jogaily SI5L Uasl 550 033L &5 sl sl oagled Wilgn Hlnl jo ol welyo bl
02052 052 Ol GV oy 5 5 (Do oS T (glols 8 51 jalate (sl o )T (g3l Joro
Shole S5 gl Juao g (miwolaidl g, g0 51 ST glaols 3 51 ol e (5 m g3l S0 sl -
o ol 4 1y Sauis ol Jo e 5 lale S5 sl Jo s Slesd S oolinal oy &5
sy 5 Je oal sl gl sl eSSl ol slo Jaa o Bgma 5 e (ool
g losyl Jao o sl o) (oo Slaidl Glidllas (b.goo,S oolaiwl las Slay po gg0me (0,5 J8los
U 50 035l 5 4 Sl (L Lo gty ulis Sad (yma glag 6 00 Je sl | @8
0 S Jobs Jaw g o)l Slgan Jele SO oy F5 sl Joo b ST sbeols 1,3 51 eanl cws
aled e (i SLadl sl Joo 5l ey ol sle (g Wl

(ol o Jae «De oisS o Fp sl Jow oy F il 5y50 003L F 5 rgadlS gaeily
6;‘ sleols )l )3

Farid_shenasa@hotmail.com (golazsl pgle olSiils Jlo cwdigee 0yl sl IS (ggzmils -
Kamran.pakizeh@gmail.com  Jl psle suSiiils (golaidl ssle olSiils -Y
Ma_rastegar@yah0o.com  Jls psle 0aSizils o golamdl pale olSisls -¥

1€)



VAL s /ooy 9 Com 8)lowd /)10l 31 59) Cu pre 9 Jbo (owigo dolllad

doddo —)
slo Go9) 5 65185 by sla )b dwlia g (o p Dbl Gl S Sl g OIS 4l
033k 5 «NPV) Lalls Jad (o5l P ()51 ogm (a3l 29y (szpen (gt sladl cilizs
9 Uil 3590 035k 25 o Il cnl pled )5 &S W (o0 0500 ¢ (b3S by iS5k 0)905 (IRR) (2o
ol Yoone 35, (o0 Jled & 5k (o9 golaidl wolad (sl (bl (AP i b Sove S 35 25
Sl o yass (o b Il jo( @ligiadi ) o U ley Dae g (g Lasl oo L) calizes glgil jo ol ael o
E5 &l Son e olsie 4 il ol b oy slo E5 5 05h (o ool o ll (ol 5l Vsane
T5 31 Ygane ¢ 025 (o0 5,8 oolitl 590 (golatdl slo (6525 el )0 o3 5 L LAl 590 053k
Ol Lol 058 oo oolitul (oyge 9 Ul oy50 035l 25 sile Jow sl yen¥ b alis 51l
O s G 5 Shaedd 5 £55 nl it 5 95l valine @ilo 10lay9nS p0 2l s L sl
g S5 55 50 SOk oS (ST slasle)l 3 5l a8 sl JLds 4 (aaghy cnl 50 09h (o0 3L o
oslad b (S5 n Olyie @ |y il 5l ol Uil o 50 003 253 5 oslitl 350 (oo alalae ol (VI
Ty b gl 5 Jole sl 5 sln il Olsie ar s S S5 50 3k Uil s jse 03k 255 51
Bl sl sy9e 005 25 sl Jae Socle g5 Gal (Gloj (gl oolial b g S IS o 2ol

ORBY R M 2§90 9 S Sl -

ol ply 4y cylo s 3l oolainl Coly 05,5 plg a5 couils gl anje Gloie a4 lei oo 1) 0y )
4 dloye Sl & 2l &5 lo)lal ange (lpie @ g (o ]y 00 S0 Dle 4 led (o 23l
0 Sy g9 oylal o Jsb yo ol 5l eslatwl Slgl g SIle Cewd 5l dslo s oz e
(Js Joad-Y e e - lacil yguadS) 00,5

S Slope sy ol Gl oy ks xS ISS o | Jiol ooy oy 5 e
0AS oyl oyn T Jde i Comlad pae gl el o0 dnwle (JeiS Oledbl bl
i ootz 5 Lol S5 (gla Je s 53 4 0,00 5 6l Jbe ol Copalad pas ol sl S
Fp e ke o il Joe ly 45 aiten ole oo clele 5 gledos isd o sy
Vs g lS 45 o5 aleleaiz 5 abole- S5 Sl Hsle sl 5l olaw S o oolial o5
5l e le wlowds slgainy

Ho-Lee Jo. -

Vasicek Joo -

Hull-White Jo. -

Cox-Ingersoll-Ross Jus -



Sy Lo gale 9 0505 5ol ol 58 /oo Wb aSs ST sla13,1,8 51 adlitius! b oyl 515U 55 ,Waiils 90 833L & 5 (5w oo

dr = p(r, t)dt + ci*dp

Kalotay-Williams- Fabozzi Jo. -
Black- Karasinski Joo -

Black-Derman-Toy Joo -

faiwd ) JSG 4 SDE i obgS dug bl o ldoe oyl

Joe o aluie ) Jeaz jo .l (O @xponent ¢ p(r, t) drift Ol jo ldow opl Selas

(OAY amio = Y+« F- Sl - (g5 508). el 00 0l Lt

K@ t) JO) o &y alole Sy Joo pb
<ol ol ol o T e Ho-Lee
prt) =p o) =0 a=0 FrHDT O dr = pdt + odp
(L-7) Vasicek
1) = ol oo
HO =" a 5 Jolss L-r R
culi=L ot)=0 a=0 dr = dt + odp
clb=T
lopozra 41““.‘5
L-1) Hull-White
u(r, t) - T UL") b e WL J.)Lu .
cob=L a(t) a=0 di= ;r) dt + o(t)dp
clb=T
r 0 500 C)" O d......qu
L—1) ol ot Cox-Ingersoll-Ross(CIR)
) = ’
et = — ol
b= L 6O = o a:l di=(L;T)dt+o\/?d[?
=T 2
L s e ool ool Kalotay-Williams-
Oy 9T oyt 55 4 &l ~ : s Fabozzi(KWF)
t
uir ) =6@r s =0o a=1 di= 8()rdi+ords,
) Black-Karasinski
Olbey b eiie <o
L;‘)L'J dinr
_ = [6(t) — @(t) Inr]dt
o(t) a=1 + o(H)dB,




VAL s /ooy 9 Com 8)lowd /)10l 31 59) Cu pre 9 Jbo (owigo dolllad

Som 59 Joe
oligS oy E UI)M b oS = oolaul u&;t..o L w.f)l; u;ol,m A.»..)|).9 5 5l Soujy Jow
waMb‘fJAA Qil LSM:LMJI sl )}:Sl.é )'l wiumw.f)b Cpogar. S ile Jowe l) Sde
OS> g Ogb pf ulfq;)..f f"ﬁ sloly wigd P =9 YU o, sl > .o)b u’.LcU JB golazil
Dl S0 0e5 e wily Jolsd alaldi 4y 0 0 F 5 AT 098 (0 wge ol () AT WS e wiS ) olazdl
b &5 Gl cage 9 985 (oo &5 5855 ply sl poza 9BL (b oy £ o5 (ol i abais o
stolar Jowsl 12y 5l oolaiwl b g ol polan (1) o 0isS 0,00 75 958 (o0 2,8 o ol 0058 o0

255 (59 Zewd & 1) Gy 23lie
dl’t=a(Y' —rt)dt""GdZ[

e 48,105 abadl> i a5 Lo (ol a0 ol (85 )le Cools b g yley ol 1 ] jo a8
Sk jlaie 4y a5 o)l S 00g0d (b DB AT (5 e s 040 55 00| sl S > aS sl e
dJu\.leu’.orkJJd.U;».C-,wa3u\.wl)LSAO).Q)C)JUAAAJJL;&LA’YU)L.CUJ‘)OW‘MBHUT
Sgis oo oo Ol doxl )0 9 09l AL OU(Y - T) doz g 09l o+ <O ALy <r Slas i3 oyl
ozl oo () ggd5e (nl Se W ll Y > T 519 .00,5 5L (1) 993 (oKhe S 4002 £
Zi 5 sndy Jlogs O ol )0 a5 S i 1) 500 gla ,556 I ol (s pdy Glogi o)l (ox pgo
olly 5 Ze (Sl b Jloy (om3p8 Lo Zi byd 077 4 cel 0l b oS wil o0 g am
YA amio— Yo+ - Sl3 - 59:3) il oo T

Pty Oldlae 2 (65950

b ol wae g bl zolaw L) Glizes glgil jo ol wolpo b Glsl (ogr (oyiws )0 4 429 b
5 6y omSan e e 4 bl ol ool b ot sla 25 Yamnn da Sl ,3( Ciliee pes
Sl delo bl gy 4 azgi b (> )5 Cldllas jo a5 sl ks 05,5 (o 1,8 oolasiul 550 0 40
5o Llasl eais plodl G‘fl slesls,l3 5l o &5 Qoﬁi Cawd 4y a0 gl adllas e (glate
0525 Sl Sldllae ol valyo b sla 5l 5l Lol 0,00 75 51 Jols Slej (s 55k Joo dins
b oy gy ¢ yenY cailim Glhel 5l oolainl b Sae osS 040 &5 sl (g5l Jow « Sladlas () jo 0)ls
Ao 5o ) Oldllas ool oo 0y00 F 5 Doe oligS lo Jow | b Jow pl 5 canl a8y plxl g
5l a8 3 aloeil by ye0Y g ailis Gl gl 51 ol ledbl ol 5 g Sow obisS 00 75 sl Joo

5 Jse A oS5 LCKLS (CHAN,KAROLYN,LONGSTAFF,SANDERS) . 144y JL, o
5 0,5 bl S obigS o Fy slp (g (Bolal a0 dolie SO (598 e obigS 0 yen
Joe a0 Iy Gl Jae A aglio 5 o el 05505 40 s GMM (39, SaS™ 4y (s

kX3



Sy Lo gale 9 0505 5ol ol 58 /oo Wb aSs ST sla13,1,8 51 adlitius! b oyl 515U 55 ,Waiils 90 833L & 5 (5w oo

Gl Jae a5 04 cpl Ll (6,05 Azt (30,8 pladl 1S el aili3 5lysl sl 0ols (g9, p 0dind Zudy
o W) olin @l 7T (55 e 5 ligs sla Jre 5 s crslie 3 Shae T ol e 5 S
NE - N)

I GMM g, sl & 1o 0,51 (sl Lol 3ol 8 gm0 9590 1, CKLS (g s aalllnn o ° pags
aons uizeigl 9 0,5 duslie CKLS g, Ly uls g 9,5 colaw] 4t oy sl Jow ;o ul8
Ko e €55 Gl & 000 £ Sblogs (Kialy ko el Sio b 00 255 sl 85 6,8
(V QA= yagi).Censl Sy ol 3o e o35S 0,00 &5 6l o e 51 a8

Syge g8 Ve 1y (b aele N oj g5 Bolad LS, ol e )j ozl 151 g
oy elS gy 5l SeS L pled Cawpo iSTas S 0yl 5l s el 0551 sl sl 0la)lE )
39 (e gl i 4 93 00

Wyl Koy o0 55 a4 990 00l 53 L8 Yo jo a5 Jliee ol 4soye &5 Dbl ()
Byl Yl yieS (s polie o j9uST 5510 (V) 953 il )b g

(Ve oo oeSanl) a2 Zewly Wlgs oo s CEV 0o SO slo o, G 50 (F
Sl pl > o9, b g el e obsS 0,00 5 slo ool L 1, CKLS b, g cnge Yo oF Lo o
m) 25 @S 4 9 31 )18 (o) 2 0590 T olas Joe A
Wl hnd 0 Shee 15550 5 S slo Jawm)
B0 0929 wls gayad alayly 0 40 7 5 mawg? aASl 5 Je (sowlgl-Y
RECHWEION < IRPTRONX 5 1)L YN YIS PRSIV PSS o
ool 5l oolitl b g wisls aloxil oaBly 0,00 25 59y 52 |y b Sladllan 39 5 9al,>  « YoNY Jlo po
5y o £ il S 3 G (38 (st e sl o 3l sslisial 5) i a5 (ST 3
50 adls 5 canlio Do oligST (A8l o0 F 5 il Joe lp b Jow ads 5l e Jow g diges
o3ls (59, y oloj aiwgm GARCH(L,1) Juws 3l oolaiul L Selcukbayraci ,Gazanfarunal.Y-Vf L.
Al (pl g 03,5 Dae obgS 00 5 S pleg (o p 4 pladlc 4S5 Alls 9o Al ol slo
) ©ae olisS o, 255 58, Wlg (oo atan slo Jow 5l e s Gloj diwsy Joe (nl Gidw,
ST 85
6l 3l Sl 5l (Kan ;5 5 48,5 & e el ael,s b sl il 5 solizl b g8 lalllas ales
50 ol welpe bl bl ladd sl aislo o Fp il Joe 4 g el oo oolaiwl janY g
alinlio s 0055 o0 53k )0 OF (S Gt 5 Dl 5 £ Gl it 5 9591 valine o 10 ley 58
5 ol €28,55 alowl (050 &5 5 L) Uil 390 035l 55 sl b dnlone (55, 2 (315 aslllae e
L s i e ye 083k £ i e b 3 S 53, ] aalllan (3l il e 4o
il Ol ol o Slallas slool glyy aogyd Lidad o2l 4 Cansl sl ]



VAL s /ooy 9 Com 8)lowd /)10l 31 59) Cu pre 9 Jbo (owigo dolllad

Ry, s 5 -
DS oo Soym ol sla Jaw 5IMb aSu ST slaols )8 5L jo el 0 jge 005l & 5

93 (bl (g, -F

o35l s i Sloy sy JeSid a pladl oyl JBL o jUail oge 0o3L 5 0,5 e ekaie 4
Oo9] S &y jslaie a e (oo )8 sl Jae 5 b)) 9550 1y Jol (Sloj (e e 9 03503
o dolre Ol Rl GV o jg0 S 25 p0 a5 Wb oS (ST (slaslsl5 51 Ul 0590 035k £ 5 (Sloj 5
Cuod 31,18 Sglne 5 F=SX (1) 51501 (00 (6 850 Jga 8 5l oalil b 5 a38)F SaS 055
ol ol by z» (M ‘53"1 3o )18 ay o B yloy pxdls 4 (S) 5L aSw cwed L (F )‘5';1 ols,l,3
oS ol o 4 Sl5L ol,5 alelre [Uaml 5550 005 F 5 Wl (o Cawd 4 dl o (ol 40 azsil g 5l s
Ceasd 5l ool b ow a5 o euils oo 5L HUaml 090 005L #5 sl 8! (S5 ) canles |, T Lo
035k ¢ 5l Sloy sy S S Jlo ¥ e caliza sl 59, 50 ST slaslayl B g (5L e )
el oo 1) JUaET S 5

5 Ol QY oysr o858 M oS ST (slasls)l3 55, o alsles (5] Cad Lo (gLl dnal>
S i 4 o Al e ol i 0w b T e e 4 Slelan bl e
Ceasd 3 sl 0Ll ol o L diges il ead gzl Loy Loyl &S5 5 YIS Ly o558 Sl
o 5 e diges (pl OBl e aS ol aaya )8 LSEs AY 52 sl Jlo b ST sleols,l s
o3l oz 1551k 5o 4w 59, ples cwode ST slasly 3 51 cacd ja il 4 Grigren 0l aaleS ool
pealed (0

)l o aSe Cuady aSe ST glasls ) cwed lesil sle g5 Lo B o aSl @ 4y
555k 5o @l e 4 Cuad Sloj (g il 0dil gl 5 (Sloj g S5 (sl wnl (oo e
Salre 3, 2 Glil gyl Cass @ ) YIS o5 <8, 50 ST slaslal b slo cwd Sloj (6 ym
@ azg b G slaols) 8 Gloj s JeSa5 6l Ll 090 (o drslone Sy j 8 4 bgaye 035l 25
o 9 9y JSiia L 31013 58 3905 pas

Okl & )18 s s &y ) b5 998 (oo abslae @y £9,8 (g3ll ol )b 1 (STl S
ol bl sl oo oloyl 3 len pae Jsb ojlail 4y il Cuad Gloj (g Az 00, (g0 095 yoe
S 98l Cod 4 sl ul b aill o alalas LB Sy (im0 (b 5 53 Ygeae b ol )13
Sy SIE o pae Sl il oy ol S Jsb o ST slaslalp s 5l il
Sgd oaalin Ol5F o0 g9ds & ¥ Joor 0 1) g9d9e nl0s0i O 3Rz 1) 6500



Sy Lo gale 9 0505 5ol ol 58 /oo Wb aSs ST sla13,1,8 51 adlitius! b oyl 515U 55 ,Waiils 90 833L & 5 (5w oo

abl o0 olo (T 33ty ys 2 Aildlo Coud oy 3T Jogu (ul G 030 — ¥ Jgua

2013

GCDY91

GCBA91

GCES91

GCFA92

GCOR92

GCKH92

GCTR92

GCMO92

GCSH92

GCME92

JAN

VAV

VAT,

VEE) e

FEB

[ERATRER

[RRRERPH

VIAT e

MAR

VENE0, e

VEVFL e

VOXYe,een

APR

LAITIER

AT

VEYoO0,0 v

MAY

LA

WAV e

VE VAo ee

JUN

[LATZNS

VYLEA0, e

\F,VAG, s+

JUL

RIS

V180,00

NAg e

AUG

V4,0A0, 0 n s

L aS o,ls 592g Jladolo,8 aw 1aad YoV Lo jlole jo o Conl dgpioY Joaz j0 a5 job lon

ol 5l e Llogs co o) il 500 (018,18 g 08 o caBite ST ol 3 G oo o cdS
JSie cpl o sl 05d (o0 Lo e ST slaols,l 8 cud Jloj (g wsaz ST slaols |3 s
CONSTANT MATURITY oy B ol loy Sow g,y 4 (ST slools,l 3 0,8 atwge
ST sols )3 cuwd sla ools 5l Sloj (6 ym (39,5] Caws 4y gl 3lailinl g, a5 @S oo oolaiul
by (T)LSHL’ alols o)l}o.b aS ao <° 43‘)‘ u.od xS.:t Jm QLq) )‘ alags » 6‘)" U”ﬁ) U"‘ Jw)l.a <°
U 5oy T a5 goum,pw 39y 2 057 S ol 4 (0b Caws ol (g, v Do) ol (o pw
» U”ﬁ) JJLM: L Mﬁ.’ U‘Jﬁ) u..:“ p.HS <° oolaiwl lSJL’ O9° )‘ ‘Q)‘..\j S¢>g ..\.MJLJ ouile LSQL’ UAM)),M:
Sy o O 3 s 1) (gl oye0 OB Sl g o iy aS o)l 1) Cuge ol (Slaer ig, alex
(i ML' M‘QTJW ‘SM)J.“L&‘O)‘)BJJ 5T )|]S>9S (S gt Lv élb)‘)ﬁ tS.i 0)15@ AJL! Lol
obe 5l e y2 )0 ol )y g, 5l eolitul (sl el 1) Sl sy o Ceaid (2l (5950 L el
2T 53 SoeS %0 9 T 3l yitis dy o U oy o b (S5 o 58 b_ﬂ olajl,8 g0 Cond
Mz b ) Jbd Gl ols)18 )5 B ey e g Jlad (5l s po 3ol ol o0 2 sl loges
oxims lis (g0ges jeme g dil oo ((Delre slajey) Hloj oaims lis b jloges cpl (33 H95ee

55 ki ¥ (dleles 59, S (slil @ ST aily (o (lalse 59, O o Jad 81318 sy s U o e
U oliie oyloj Cae G ,o 4 arils ogg Jlad ST ol 3 as Dlelee 3, ol ,o (G poylo Jloges
slasy Ol pesd 4 azgi b asS oo cdalive b jloges (pl ;o a5 job les.cewl saile 8L Jiouw )
) Gy B call (loy Soe gt oy o o Jlo § opl (b o Slej 4y s 0 Jld ST slaols )l
55 2l a3ls 352y G5l 5 a5 Sy S5 550 Sy S 0500 (T (sl @ a5 05 g
2013 4 YY Gl Jlo (b o Ll oyl caws a4 atwg Sloj s 055 (ood Jlos ¥ 0,50 (sl 4
59,70 5l e s iy (JL8 Sl 0 lgem ey B s, P Call by e (5285 A 0 b ol (oo



WAL b /020y 9 ot 0)lowd /13l (319 Cu ye g (Jlo owiigo dolilliad

ST srolo)l 3 Sy 6y (5 (oo 59, 50 sy B Call lojy o b, 5l el b ass jo b
Al e o0l OVF ol Slej any pl oS aingn |

VoI Jlw oy yw lo jloged =Y Hloged

Tl Mo
thIIHIMHll|IIM|!|HHMI|||l||F'1'-|\\I|hhlHIH!ll11|||||f"‘|lﬂlﬂl||lIII"NIIH|H||I|""HL|MI|||I||I

M e (T
(AT T \WllhMIVMIIIIN'HIWUNVI\IHHIIMMHWIUMW\I\IIIHhhMWl|m|||||ﬂ'l'U\H\HIHMthWMWIIIH'N'NHH\IHWlll[ﬂ AL MMNMMULM'I % ‘I‘UHH\I\MIMMWl"HMMWHMWNIWH% -

IIIIIHHWI%UI‘NUNIM’MWMWM I

{\Ihrllll‘limﬂU!lﬂll!ﬂﬂlllﬂINHIWIJMIIIINlMIIIH'..{DNMMMN&"IIIIIIHIMMWI‘I\MIIIIIIIlNlllll‘Uﬂﬂklk\'\Ullllﬂiﬂllll\UUﬂLllllllmNIIH‘UN\LIIHHII

YoI¥ Jls sy s (ol 15905 ¥ sl 905

N \
.
Soaee,

i T

DATE  16UAmil 6Febil 21Febil SMaNil TADLIL ZLAPEIL SMEyll 2RMayil 1SUM1  GUMI LI DRAURID ZSAUPI1 SSEpI1 20SEpIl 3OO 150G 260CHIL BNOWIL 2-Nov-1l 13Decil 31-Dec
S

I/
/ /‘f
| / /

Ve Jlo gy (3lo 510903 =Yyl g

V€A




Sy Lo e g 0385 ol olS ot g, e

Mo aSwr (51 sals 1,3 51 odliul b ol 415U 43 JUaiils 90 0330 & 5 (55w Joo

25 0ges T e Caws 4 YN YT Jlo 90 &l ik ogg, #

4-MAY-10 25-MAY-10 16-JUN-10 -UL-10 2500

Voo Jlo sy o sloj sloged —F loges

L1 10-4U6-10 2400610

13-DEC-10

cRg3 sy 4l -0
aSw M LS’LA) Sy )| oolaw! lJ 9 0)9) 7 L.':"" 6&0‘&); L5'L°) Sy OO)B—‘ Cawd )‘ o=

a5 )90 0351 £ 5 Slej 5

223 (oo paled |y 358 g, 5l el (Sloj 5

r60

200
150 1] I
100 J lml h' (’r’%,{hr
o e A A TR, P A

Wi m}‘ : “3.&-#@ it 3 VKW"&MW% ’w il
o - T T T T T T T T i T T
G 300‘ & & 1@ ST A A AP A P A A
~ ~ NN w N N s I N NS N a " (S o

—e—160

SU 0590 0530 & 5 (Sloj (g yl0 905 — B 515903

bg m)5 oolitallalls olayye ggazme (ogas Jlla By, 5 Sy Jae byl 055l sl
50090 J> yial)ly polie poss L) ballas Sila o ggome (65lo prondis allie ST jollis 51 onlazl
Qide] Cews 45 5 70 4 Joe sle el b

SSE

PARAMETERS ESTIMATED

LY/VY

q/10Y

14\

s F5 L il Gl 5l ol Gas 0eS o F5 silbdae sl Jobs slo Jow aS) 4y ax g L

Soolizal b1, o538 Gloj (5 45 s

Ol 29y crl 3l WS oo )8 eolatal 3550 (SSb (o 052

90 opl 5l ol e o 6l ammlie g 05 (g5l oo o2« Sloj sla (g (i olaBl gl Joe

p.....;l; ails 09y




VAL s /ooy 9 Com 8)lowd /)10l 31 59) Cu pre 9 Jbo (owigo dolllad

t e dlaidl gy gy 3l coliiwl b Jow ooz
. . 7 = .0 .
s J93 (S0 gl by Wb g T ) Aol g e 5l el Joa> (sl Tl o
25 Jom 55 45 jelailan el e b puite T KLl S ye 5 | amly (slaacy ) slasd aculoe 4 Tazily
e ‘3‘).7; Llss L;oLoj )“ )4~54>55 (o 2 C)") e LS‘)'.‘ 03 dunle u}—o)] O)Lo—‘ S o0 alasdle

..\.u.:b‘saa ~.\>l3 M) LS‘)‘Q (3] C)J ).»J.».a L)"‘)"L’" ] ad.w/\ ‘9 /A &/\ Ca.‘a.«.u

ein 516l stz ¥ Jgazr

S bl
5 lewlxo ADF CuoS' ilo)
7y 78 7 < CASETS o
-Y,084 -YAPY -VFFY -YLAFY R

W . i ] L .

9 AR 4o (sl sl i O il Joe a4 srie QUL Sl Qliebl Jgas 5l J>
355 g ey e 393 g Sared 393 513505 Wb lal 3 ARIMAY Jae s MAY
Mgt anld elly cosle Glsioe 53 e Ol LIS S S S Q ool alisy @y e
» aliso JM UJA.A} L§|)" 05'4)" 6LQO)LQT ML?:A 9 w.A.uJ)) )l o= 9 J4.¢ )d .d; uamuo |) laosls
Fled g ST slaolel cpizmen 5 Joo Sl lajlins 5)90 0 3uSiz g S by, el
wlpo Hueizmes WS oo Zuxd ARIMA(L0,1) Jow 5l beosls adg oa8ly anlyd o5 ol asie
Sl 5 7 4 00l dulone
W PR VYPYVYAS ).S‘JJ SSE uLo.@ l.l lalas- )9~.\7Lo Egome R 0)31)4. J.\A ‘5,..]0 o

Loa T Joo dmlone - F Jgaz

Sld e gl to)lel it o
s 7,2YYANS FYY-YVo C
- FA,VTFE CAY. A AR(1)
- 5 FFIAY _yeaay MA(L)
i 9030

Lsd‘j le.&boé‘b Ls 03 0)5.").! JA.A UT )b as ‘5[1.‘30)56 9 03 ) LQAJLM )‘09.03 4.19-).4 U"‘ )b
BB Jas ldilowy a5 sl cpl oyl Coenl bxul o axl g g0 atie Wl il
Sygo Bailews PAC 3 AC l oolawl b P 2]l (SKiwod G30] ol  Swaonsgs



Sy Lo gale 9 0505 5ol ol 58 /oo Wb aSs ST sla13,1,8 51 adlitius! b oyl 515U 55 ,Waiils 90 833L & 5 (5w oo

l2)log0 oy 5 55 B 5l il attns (Scen g BB lawlony (nlply s o sixe
pso Ol 555 093] o plmil aw alope eals 1) Ll iz 5 e 255 sl PAC 5 AC
ARCH (3051 15 ool F o)ol & dogi b ol Sledls il ly ooy slp JB] ke
Shas sshilen prs azlye " (b b iyl (Slesal” g9 5l iy (Slaaal b a5 355 0 ateiee
3979 4 4z gl b il oe (rizmen (Sl 1O ;5 abgipe PIOD 098 o abi>Me dlie deres oo
Oeien 0dg sl W3 (] (28,5 Sl 0 (g ead dnulme calpd (ooled il ly (lasals
lobs, do o 6sKul rass sly axble 51 LB é Sen oad plal bl slo bl
ol sl el b 45 (g psb 4y sl o0t o0l ez 5 MLE™ ko alie oyl 0 Lol el 55250 iglie
A e0 et dolae SO lgie S 5 0)l S 4y Slaesl 0529 4y gy e s el g Joe

Ay ol anld (8l 4 el osls adgi anlb 5l cosE e oL ol Bas pils
sl Lol ol osllne Fing sl Jke cppkiz cans] 5o cmmilie o5 05380 0ol 3 45 ol pliy ool
wgas ol |y Jae o e o] (e

Shol Joo ous 85y wlps F 9o

O to)lf e B
R FYVAAYS Ya,Yyy-q C
£9,9¥49 - NV RRRS o AR(1)
e £YOYVAY- S YfOF- Y- MA(1)

il sl alolas
IARSEAR V,a2) FAY Cc
ey Ve YSOFA MATIN Resid(-1)"2
cyeee Y Yveey S FOVVYE Garch(-1)

3 il (glasilony y9dome 4 bgrpe PAC 5 AC jloges g9, 5l 48,5 &jgo logem, n poll 2
Soge ool wdg wuld Gl eyl iy &5 ey A Gl @ Glee S el e
el 25 25 & o] Cewds cul 5 misman ool GARCH(1/1) 5 ARIMA(L,0,1)

5 Sloslre O3mdly Garyed olal a4 azgs Lol S5 b3yl s e Wb 1) waaz Jue Bolie Jlo
5925 5 il weSoma a5 ciS L ol s S-S Q o)kl PAC 5 AC laloges
3,95 sod iz &y ools jo  Sianogs

. - > YY . - A Soa e T - T

pll Pt Mex ”@LLAI ¢ frequency domain _ulwl , a5 Y‘“:AL';)L,, S 09y 90 3l gl
i)l g0yl b 95b o alaxdo dowods Hl0gei 0 45 ghailen .ol 0o soliiul Q o)Ll 5 54 o

Vo)



VAL s /ooy 9 Com 8)lowd /)10l 31 59) Cu pre 9 Jbo (owigo dolllad

323 o HLis (/0 51 (i) +,YAF 00l dcwloee Prob b Q o)lel pizen ol oo pgs Coly IS dlax
oz ;0 Gad il Jae BB 5 Slotnns Wg) 9Smen &8ly )3 5 009 ngs Suly P alex a5
ol oilas 3L U]

saimd lias Ll cwl o (sl sl Caws 4 (g loliae gk § 7,15 5 Les,l Jow 5l Jeol> sl ool
Joe 5l ol 2,915 L Lo e jgione ggome anglin Sl g Ll by (oo Lo Gloj (550 35910 50 by
2850 1) (e (s el Lo )T Jovo 51 e S Joe a8 ol ol (il ot (las S

o 9§ A -7
Olnl 5o b Ha) 590 033k 25 Glee 1) (B palet &5 mdg ool JLis 4 heghy al 5o
ol 390 Do oGS 0ppp £ Slo Joo ln &5 (JolsS sla Juo &5 0iS (o) 9 meiS (Brme
adllae ool g cnl @y o ajlo 1y Jae ool (B3ln Ulg lie a2 B S (o0 )] 8 0055
b 4 ST glaols 3 5l oolaznl b .abl o olpl jo Ul 0550 003L #5309 0500 F55 63y 2 L3N0
Joe @ am 8 0 mad 1L 5o S 550 085l £ 5 Glgie 4 (5 e 4 Bge Il Y e
9 sshele S5 Jolss Joe (n 5 Bgpae « Sy Joe 5l pokaie ol sl mtSlon Sloj s cnl 3o
90,5 dmlio pa L) Jol> i U w35 eolitwl (Jloj slo (s (53l Joo (i sbatdl (pizeon
oo g, 5l Samjs oo sla sl 9551 sln sl S a o3l 25 cnl ln el S
Elrw r boodls (3ln 5o oo cnl Coldge Olime 2Lyl Sl G 5 w205 oolitial Slaye ggome
Oipe 4 @l oS dmlie Soujy Joo bl Jolo @l b peid) (oo olaill Gloj s slo Joo

ol 03] 35 gz 5o ads

Model SSE
Vasicek (20, 42.713 , 9.153) Va.XPF
ARIMA (1,0,1) VASYYA

ooips L sl culpo (gl ool Cws a5 (g lolime zsh 5 7,5 5 Loyl Jow 5l Jol> slo oLl
Jowe 3l ol 2515 b b s jgdone ggame dulio 5l g bl 0l (oo Lo (Sloj (s 5 359150 50 Cuidge
45 0S990 1) Sley 6 m atdlys Loy T ok 51 i Sy Joka o8 el ol cpl oatms lis S
Sloj G Sy 2t e Lo SRR 4o b (nl b ol dgpdie 055 @ el (al o8 5 Gl loged yo
D5 o )8 Gl o )5e (ol sla Jaw 5l L essl 25



Sy Lo gale 9 0505 5ol ol 58 /oo Wb aSs ST sla13,1,8 51 adlitius! b oyl 515U 55 ,Waiils 90 833L & 5 (5w oo

200 —

160

120

20 |

ao
L=}
B = e e T T
[ R — RF |
i Gy (Blg polio g Loyl Joo yloges -7 Sl
200

o d

15-May-13 23-Aug-13 1-Dec-13

1-Jap-12 10-Apr-12 19-Jul-12 27-Oct-12 4-Feb-13

Sy Gy (8lg wolie 9 Kaw jg Jowo yloges —V SIS

&l Cow pid

*  Ang, Andrew, Geert Bekaert, and Min Wei, 2008. “The Term Structure of Real Rates and
Expected Inflation.” Journal of Finance, vol. 63(2), pages 797-849.

*  Ang,Andrew, Geert Bekaert, and Min Wei, 2007. “Do macro variables, asset markets, or
surveys forecast inflation better?” Journal of Monetary Economics, vol.54 , pages 1163-1212.

*  Bo, Xin, 2003. “Comparison of Alternative Models of the Short-Term Interest Rate.” Simon
Faster University.

* C. Chan, K. C and Karoly G. Andrew, 1992. “An Empirical Comparison of Alternative
Models of the Short-Term Interest Rate.” The Journal of Finance, July 1992, vol. xI vii, No. 3.

* Cox, John C , Jonathan E.Ingersoll, and Stephen A. Ross, 1985 “A theory of the term

structure of interest rates.” Econometrica 53, pages 385-407.

Dai, Qiang and Kenneth Singleton, 2000. “Specification Analysis of Affine Term

Structure Models.” Journal of Finance, 55, 5, pages 1943-1978.

Damiano Brigo (2006) ,Interst rate models,Springer.

Episcopos, Athanasios, 1999. “Further evidence on alternative continuous time models of the

short-term interest rate.” Journal of International Financial Markets, Institutions and Money

(2000).

* Fama, Eugene F., 1990. “Term-structure forecasts of interest rates, inflation and real return.”
Journal of Monetary Economics, 25, pages 59-76.

*  Frank j Fabozi, Impact of different interest rate models.

¥ ¥ ¥ %



VAL s /ooy 9 Com 8)lowd /)10l 31 59) Cu pre 9 Jbo (owigo dolllad

* Frank j Fabozi (2004), The mathematics of financial modeling and investment management ,
wiley.

% Frank j Fabozi(2002), interest rate, term structure and valuation modeling, wiley.

*  Frank j Fabozi, The Hand book of fixed income securities(seventh edition).

Khramov, Vadim, 2012. “Estimating Parameters of Short-Term Real Interest Rate Models.”

IMF Working Paper, Office of Executive Director for the Russian Federation.

lionel Martellini (2003),Fixed Income securities, wiley.

Niko Heralla(2005),"vasicek interest rate model"”, Lappeenranta University of technology.

Nowman, Khalid B., 1997. “Gaussian Estimation of Single-factor Continuous Time

Models of the Term Structure of Interest Rates.” Journal of Finance, 52, pages 1695-706.

*

* ¥ ¥ %

Lelooly

! VASICEK

2CIR SR

®DOTHAN

“CIRVR

® NOWMAN

® EPISCOPOS

"XIN BO

8 MERTON

°LIBOR

0 Khramov,Vadim

™ spurious regression

2 Augmented Dickey Fuller
%% unit root

“ integrated

15 Auto Regressive

16 Moving Average

7 Auto Regressive Integrated Moving Average
18 Auto Correlation

¥ partial Auto Correlation
% Dignostic checking

21 Maximum Liklihood Estimator
22 white noise

= Bartlet

2 cumulative



